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ERRATA. 


Page 151, line 25, ‘‘Sphaeropsideae’’ should read ‘‘ Sphaerioidaceae.”” 

Page 156, ‘Penicillium camemberti, var. rogri’’ should read ‘‘Penicillium camemberti, var. rogeri.”’ 

Page 296, Pl. XX XIII, figs. 3 tors. The magnification of the illustrations should be half that stated in 
the legend. 

Page 303, line 17, ‘“‘ Plate XXXVI, figures 1 to 4”’ should read ‘‘ Plate XX XVII, figures 1 to 4’’ and 
“In figure 4, Plate XXXVI” should read ‘‘In figure 4, Plate XX XVII.” 

Page 318, Table IV, under head “ General remarks,”’ “rooting’’ should read “shooting.”’ 

Page 337, Table II, 4th column, ‘‘ Phenolized defibrinated blood 3895 (unwashed)”’ should read “ Phe- 
nolized defibrinated blood 3895.” 

Page 377, last line, 2d paragraph, ‘‘ winged’’ should read ‘‘ wingless.’’ 

Page 384, Table I, 6th column, “Current (milliampere minutes)’’ should read “Current (milliamperes).”’ 

Page 388, line 13 from bottom, omit “ with humidity at 57.”’ 

Page 419, line 25, ‘‘ The twelve-spotted (or squash) lady beetle’? should read ‘‘ The squash lady 
beetle.’’ 

Page 419, line 28, ‘‘(Crepidodera cucumeris)’’ should read ‘'(E pitrix cucumeris).”’ 

Page 459, lines 2 and 24, omit “ Three.’”’ 

Page 471, line 4, ‘‘Aleurodes mori Ckll."’ should read ‘‘Aleurodes mori, var. arizonensis Ckll,”’ 

Page 762, Table I, first column, ‘‘ Medicago arbica’’ should read ‘‘ Medicago arabica.” 

Page 791, Table XIV, 1st column, “(p. 23)’’ should read “(p. 783).”’ 

Page 865, legend under figure s, ‘‘ The solid black line, etc.,’’ should read “ The hatched line.’’ 

Page 866, legend under figure 6, omit sentences 2 and 3. 

Page 881, line 6 from bottom, ‘‘April’’ should read “ May.”’ 
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PLATE XX. Teratoid crowngalls produced in tobacco by ana Bacterium 
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PLATE XXI. The teratoid tumor strand of Plate XX, which gives rise during 
its course to more than 30 small tumors. Top.—Cross section of outer part 
of right side of stem of tobacco plant shown on Plate XX. P, outer edge 
of the phloem; E, epidermis; T St, tumor strand, which is bedded in the 
normal cortex of the stem. Bottom.—Longitudinal section from upper 
part of the above tumor strand. The pathological tissues are s T, sieve 
tubes; C, cambium; Tr, trachei; Sp, spiral vessels....:........00 00020, 

PLATE XXII. Teratoid crowngalls produced in a tobacco plant by ‘ceciteaian 
Bacterium tumefaciens into the leaf axils..................005. 

PLate XXIII. Teratoid crowngalls produced in tobacco leaves with the hop 
strain of Bacterium tumefaciens by local inoculations—that is, inoculation 
in places where shoot anlage are not known to exist. Fig. A.—Portion of 
an upper leaf showing four shoot-bearing tumors growing from upper surface 
of the inoculated midrib. Fig. B.—Same as A, but the leaf reversed and 
the midrib stripped of its blade to show two other shoot-bearing tumors 
which have developed from its under surface. Fig. C.—From middle 
of another leaf on the same plant as A, but further magnified and photo 
made on an orthochromatic plate to show the pale green character of 
the shoot as contrasted with the dark green of the surrounding leaf. . 
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second-instar larva. a, Second-instar larva as disclosed by displacing the 
host; b, larvee of the terrapin scale, Eulecanium nigrofasciatum; c, a dis- 
placed scale; d, eggs “in situ’; e,egg. Fig. 4.—First-instarlarva. Fig. 5.— 
Method of attacking the mature scales during the third and fourth instars. . 

PLateE XXV. Hyperaspis binotata: Fig. 1.—Mature larva as it appears when 
attacking the leaf-attached larve of the terrapin scale, Eulecanium nigro- 
fasciatum. Fig. 2.—Ventral view of mature larva. Fig. 3.—Dorsal view of 
pupa, showing the last larval molt skin and the depressed segmented area. 
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Tests oF THREE LARGE-SIZED REINFORCED-CONCRETE SLABS UNDER 
CONCENTRATED LOADING 


PLate XXVI. Fig. 1.—Load-applying and load-measuring apparatus for test- 
ing reinforced-concrete slabs, showing set-up for 4-point loading. Fig. 
2.—Load-measuring apparatus and hydraulic jack for testing reinforced- 
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PLATE XXVIII. Lyctus planicollis: Fig. 1.—Outline of the egg, showing strand 
attachment. Fig. 2.—Greatly enlarged view of end of egg, showing granu- 
lar appearance. Fig. 3.—Larva within egg, ready to hatch. Fig. 4.— 
Sketch of egg in pore of wood on radial section of green-ash ladder-rung 
stock, showmig lorigitudinal sttice.......... 000. csciccccsccnnesecevecencens 
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PLATE XXIX. Lyctus planicollis: Larval burrows in an ash shovel handle. ... 
PLATE XXX. Lyctus planicollis: Pupal cells in “‘ powder-posted’’ white-ash 

ER Oo ixca saeasckarcaes CCumbee eae NC et Wee OKe eG iS o's 
PLATE XXXI. Lyctus planicollis: Exit holes of adults in ash shovel handles. . 


HyPoDERMA DEFORMANS, AN UNDESCRIBED NEEDLE FUNGUS OF THE WESTERN 
YELLOW PINE 


PLATE XXXII. Fig. 1.—Needles of Pinus ponderosa infected with Hypoderma 
deformans, showing the apothecia. Fig. 2.—Branches of Pinus ponderosa 
deformed and broomed by Hypoderma deformans. Fig. 3.—A branch of 
Pinus ponderosa, showing how it will hang vertically when supporting a 
large broom caused by Hypoderma deformans. ...... 6.6606 c eee ence eens 


ORNIX GEMINATELLA, THE UNSPOTTED TENTIFORM LEAF MINER OF APPLE 


PLate XXXIII. Ornix geminatella Pack.: Fig. 1—Moth expanded. Fig. 2— 
Moth at restonleaf. Fig. 3.—Egg on lower surface of leaf; also tunnel made 
by miner on leaving the egg. Fig. 4.—Dorsal view of first larval stage; be- 
low, side view of head and thorax. Fig. 5.—Dorsal view of second larval 
stage. Fig. 6.—Side view of second larval stage. Fig. 7.—Dorsal view of 
third larval stage, showing edge of thoracic legs. Fig. 8.—Dorsal view of 
fourth larval stage. Fig. 9.—Side view of fourth larval stage. Fig. 10.— 
Ventral view of pupa. Fig. 11.—Dorsal view of same. Fig. 12.—Lower 
surface of leaf with numerous partly developed mines; also two cocoons, 
one exposed. Fig. 13.—Portion of leaf showing a mine in process of devel- 
opment. Fig. 14.—A small twig showing leaves badly curled and injured 
by numerous mines. Fig. 15.—Leaf much distorted with 10 mines almost 
completed; also one cocoon appears at the tip of the leaf................. 


A WESTERN FIELDROT OF THE IRISH PoTATO TUBER CAUSED BY FUSARIUM 
RADICICOLA 


PLATE XXXIV. Fig. 1, 2, 3, 4.—Types of stem-end blackrot, lenticel rot, and 
eye rot in Idaho Rural potato tubers. Fig. 5, 6.—Longitudinal and cross 
sections of an Idaho Rural tuber infected with blackrot.................. 

PLATE XXXV. Fig. 1.—Netted Gem potato tuber infected with jelly-end rot. 
Fig. 2.—Stem-end view of a Netted Gem tuber infected with jelly-end rot. 
Fig. 3.—Longitudinal section of a Netted Gem tuber infected with jelly-end 
rot. Fig. 4.—Idaho Rural tuber infected with stem-end and lenticel black- 
rot, after having been kept 10 days in a moist chamber. Fig. 5.—Idaho 
Rural tuber infected with lenticel blackrot after having been kept in a 
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PLATE XXXVI. Fig. 1, 2.—Stem-end blackrot produced by stem-end punc- 
tures with a needle carrying Fusarium radicicola. Netted Gem and Idaho 
Rural potato tubers. Fig. 3.—Lenticel blackrot produced by spraying the 
tuber with a spore suspension of F. radicicola. NettedGemtuber. Fig. 4— 
Same tuber as shown in figure 3; after having been kept a few days longer 
in the moist chamber. Fig. 5.—Stem-end blackrot produced by spraying 
an Idaho Rural tuber with a spore suspension of F. radicicola. Fig. 6.— 
Stem-end blackrot produced by the inoculation of the tuber stolon. Idaho 
Rural tuber. Fig. 7.—Blackened vascular system produced by the inocu- 
lation of the tuber stolon. Idaho Rural tuber....................000005 
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PLATE XXXVII. Fig. 1, 2, 3.—Stem-end and lenticel blackrot produced by 
spraying the growing tubers with a spore suspension of Fusarium radicicola. 
Idaho Rural potato tubers. Fig. 4.—Eye infection produced by spraying 
the growing tuber with a spore suspension of F. radicicola. Netted Gem 
tuber. Fig. 5, 6, 7.—Stem-end blackrot produced by the inoculation of 
the stolons of growing Idaho Rural tubers. Fig. 8.—Stem-end rotof Netted 
Gem tuber produced by inoculating the stolon of the growing tuber. ... 


COMPARATIVE STUDY OF THE Root SYSTEMS AND LEAF AREAS OF CORN AND 
THE SORGHUMS 


PLaTE XXXVIII. Fig. 1.—Method used in isolating root systems in the field. 
View of two soil prisms ready for washing. Fig. 2.—Method used in isolat- 
ing root systems. Fig. 3.—Method of washing used in the isolation of the 
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PLATE XXXIX. Fig. 1.—Root system of a corn plant that had reached a 
height of 3 feet 6 inches. Fig. 2.—Root systems of two corn plants with a 
height of 1 foot 6 inches. Fig. 3.—Root system of a Dwarf milo plant at 
the age of 4 weeks. Fig. 4.—Root systems of two Blackhull kafir plants 
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PLATE XL. Fig. 1.—Root systems of two mature corn plants. Fig. 2.—Root 
system of a corn plant at the time of ‘“‘shooting’’..................000008. 

PLATE XLI. Fig. 1.—Root systems of two Blackhull kafir plants at the time 
they had reached a height of 6 feet and were blooming. Fig. 2.—Root 
system of two Dwarf milo plants at the time the seed was in the milk stage. 

Pate XLII. Fig. 1.—Portion of a primary root of Pride of Saline corn, show- 
ing the number and relative size of the secondary roots. Fig. 2.—Portions 
of the primary roots of Blackhull kafir, showing the number and relative 
SHAG GE CHO SECOMTAES TDI M 5s ois ss ov arin ndanvicewneenuescecase ogee 

PLATE XLIII. Fig. 1.—Pride of Saline corn, Dwarf milo, and Blackhull kafir 
plants, showing their relative leaf and sheath areas at 4 wecks of age. 
Fig. 2.—Pride of Saline corn, Dwarf milo, and Blackhull kafir plants, 
showing their relative leaf and sheath areas at 6 weeks of age............. 

Pate XLIV. Fig. 1.—Pride of Saline corn, Dwarf milo, and Blackhull kafir 
plants, showing their relative leaf and sheath areas at 8 weeks of age. 
Fig. 2.—Pride of Saline corn, Dwarf milo, and Blackhull kafir plants, 
showing their relative leaf and sheath areas at 10 weeks of age 


SILVER-SCURF OF THE IRISH POTATO CAUSED BY SPONDYLOCLADIUM ATROVIRENS 


PLATE XLV. Fig. 1.—Potato tubers showing shriveling and a silvery appear- 
ance caused by Spondylocladium atrovirens. Fig. 2.—Tuber naturally 
infected by S. atrovirens, showing the segregated area type of infection. 
Fig. 3.—Immature potato tuber artificially inoculated with conidia of S. 
aivowrens, Jaly, 1913; at Holton, Meo... 66650 oss sccsaec caw sccssecenous 

PLATE XLVI. Fig. 1.—Photomicrograph of Spondylocladium atrovirens on 
corn-meal agar, showing method of development of conidiophores and 
conidia in the early stages. Fig. 2.—Photomicrograph of S. atrovirens in 
hanging-drop culture, showing development of conidiophore and conidia 
in mature stages. Fig. 3.—Negative heliotropism of S. atrovirens on corn- 
meal agar exposed on one side to daylight from April 8 to April 24, 1915, 
in laboratory at room temperatiite. .......6. sence cise cine ceceeccseneees 

PLATE XLVII. Effect of temperature upon mycelial development of Spon- 
dylocladium atrovirens in pure culture on corn-meal agar at end of four 
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PLATE XLVIII. Contact infection. A part of the new tubers becoming in- 
fected with Spondylocladium atrovirens by means of contact. with the in- 
fected mother tuber 


PATHOLOGICAL HISTOLOGY OF STRAWBERRIES AFFECTED BY SPECIES OF BOTRYTIS 
AND RHIZOPUS 


PLATE XLIX. A-H, Strawberry cells attacked by Botrytis sp.: A, Hypha 
growing partly between and partly within strawberry cells; B, hyphe 
inside strawberry cells in which remnants of the protoplasm may still be 
distinguished; C, hypha passing from one cell into another across a short 
intercellular space; D, E, F, G, H, hyphe entering cells in various ways 
(in G the hypha has pushed back a portion of the cell wall before breaking 
through). J-M, Strawberry cells attacked by Rhizopus sp.: I, Hypha 
growing between the epidermis and the adjacent layer of storage cells; /, 
hypha growing over the surface of the strawberry; K, hyphe growing 
underneath the epidermal layer and between the storage cells} L, Rhizopus 
sp. growing between epidermal cells; M, germinating spore in cavity 
Men AI ooo ee casei tes ieiaiers aternsiererenc ets coe tiara orairtnet ora eistctereretaeaie ole 

Pate L. Strawberry cells attacked by Rhizopus sp. A, Normal storage cell 
of strawberry; B, storage cell showing a slight contraction of the proto- 
plasm; C, D, E, F, G, progressive contraction of protoplasm of host cells 
near hyphe; H, /, J, strawberry cells near hyphe in which the cell wall 
has crumpled with the contraction of the protoplasm; K, M, hyphe inside 
cells; L, hyphe growing between cells of the strawberry; K, L, M are 
drawn from berries which had been rotted in the desiccator.............. 


LirE HISTORIES AND METHODS OF REARING HESSIAN-FLY PARASITES 


PLateE LI. Fig. 1.—Egg of Eupelmus allynii. Fig. 2.—Egg of Eupelmus 
allynii in situ. Figs. 3, 4.—Pupa of Eupelmus allynii. Fig. 5.—Egg of 
Merisus destructor. Fig. 6.—Pupa of Merisus destructor. Fig. 7.—Egg of 
Micromelus subapterus. Fig. 8.—Pupa of Micromelus subapterus........... 

Puate LII. Fig. 1.—Mandibles of full-grown larva of Eupelmus allynit. Fig. 
2.—Larva of Eupelmus allynii. Fig. 3.-—-Mandibles of full-grown larva of 
Merisus destructor. Fig. 4.—Larva of Merisus destructor. Fig. 5.—Man- 
dibles of full-grown larva of Micromelus subapterus. Fig. 6.—Larva of 
PEROT RS PROTO GIGS «5 0 Ss orien sae vo eoaencen eaxenaeennaereera. 


TRANSMISSION AND CONTROL OF BACTERIAL WILT OF CUCURBITS 


PuaTeE LIII.—Two wilted cucumber plants which contracted bacterial wilt at 
beetle gnawings of the leaves marked x. Three healthy, uninjured plants 
PUL GRD TATE ALO GUIS AIO VII oa ogo ice: ok oes ecinv se tis come wees oe neiese secs 
PLATE LIV.—Plots in field 1, East Marion, Long Island, N. Y., 1915. Fig. 1.— 
Plot sprayed with Bordeaux mixture and lead arsenate, beginning June 25. 
Fig. 2.—Plot sprayed with Bordeaux mixture and lead arsenate, beginning 
July 19, after most of the striped-beetle injury had occurred. Fig. 3.—Plot 
sprayed with Bordeaux mixture and lead arsenate, beginning July 27. 
Fig. 4.—General view of field, showing cages and meteorological-instrument 
BREN 5's narosnnarestimn once use seas usa nn co arene eee le ot giny 


CORRELATED CHARACTERS IN MAIZE BREEDING 


Pirate LV.—Typical plant of the Waxy Chinese variety of maize, showing 
numerous tassel branches, erect leaf blades, one-sidedness, and curved 
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PuaTE LVI. Fig. 1.—Uppermost leaf sheaths of Chinese maize plant, showing 
the one-sided arrangement of leaf blades and absence of hairs. Fig. 2.— 
Leaf sheath of the Waxy Chinese variety of maize, showing the transverse 
FEI CULE INO CN RIND 6 occas oven SV csninceecenrceevandamicetuce ces 

Piate LVII.—A plant of the Esperanza variety of maize, showing the drooping 
leaves, few tassel branches, and elongated internodes characteristic of the 
EC eeaiciilts sone wdscwnstinne tact dew as dave ay eaten waeeene cheere taste 

PiateE LVIII.—Leaf sheaths of the Esperanza variety of maize, showing the 
maximum development of tuberculate hairs. ............0..0000. 200000, 

PLATE LIX.—A leaf sheath of a second-generation hybrid maize plant....... 

Pirate LX.—A first-generation plant of Chinese X Esperanza maize hybrid... . 

PLate LXI.—A second-generation plant of a Chinese X Esperanza maize hybrid 

PLATE LXII.—Asecond-generation plant of a Chinese X Esperanza maize hybrid 

PLATE LXIII.—A second-generation plant of a maize hybrid, showing the 
“goose-neck’’ character that appeared for the first time in this hybrid. .... 


ALEYRODIDAE, OR WHITE FLIES ATTACKING THE ORANGE, WITH DESCRIPTIONS 
OF THREE NEw SPECIES OF ECONOMIC IMPORTANCE 


PLATE LXIV.—Aleurocanthus woglumi: Eggs, larve, and pupa cases on orange 


PLATE LXV.—Aleurocanthus woglumi: Fig. 1.—Colony on an orange leaf. 
Fig: &— Eee GN DORG CHIR ois ods a er ecenenticsclowewmee censeaeevus 
PLate LXVI.—Fig. 1.—Dialeurodes citri: Pupe. Fig. 2.—Male and female 
adults of an aleyrodid. Fig. 3.—Aleurolobus marlatti.................0.4. 
PLATE LXVII. Aleurothrixus howardi: Larve and pupa cases on an orange 


PLaTeE LXVIII. Aleurothrixus porteri: Larve and pupa cases on Myrtus sp..... 
PuateE LXIX. Fig. 1.—Tetraleurodes mori, var. arizonensis: Larve and pupa 
cases on an orange leaf. Fig. 2.—Tetraleurodes mori: Pupa cases on a mul- 
Lg) OE TET TT Ly CT Ce er eRe rR ie 


RELATIVE WATER REQUIREMENT OF CORN AND THE SORGHUMS 


PiateE LXX. Fig. 1.—General view of the screened inclosure and the scale 
house. Fig. 2.—Method of moving the cans. Fig. 3.—General view of 
the plant shelter and the surrounding country at Garden City, Kans...... 

PLaTe LXXI. Fig. 1.—Dwarf milo, grown May 22 to September 3, 1915. Fig. 
2.—Dwarf Blackhull kafir, grown May 22 to September 11, 1915. Fig. 3.— 
Feterita, grown May 22 to September 6, 1915....... 2... cece cece eee eeeee 

Piate LXXII. Fig. 1.—Sudan grass, grown May 22 to September 14, 1915. 
Fig. 2.—Pride of Saline corm, grown May 22 to August 25, 1915. Fig. 3.— 
Blackhull kafir, grown May 22 to September 18, 1915. Fig. 4.—Method of 
sealing the lids with tape and the wax seal around the plants............. 


AVAILABILITY OF MINERAL PHOSPHATES FOR PLANT NUTRITION 


PLATE LXXIII. Effect of varying quantities of Tennessee brown rock phos- 
phates on plant growth: Fig. 1.—Spring wheat. Fig. 2.—Sixty-Day oats. . 
Pirate LXXIV. Effect of varying quantities of Tennessee brown rock phos- 
phate on plant growth: Fig. 1.—Barley. Fig. 2.—Timothy.............. 
Pate LXXV. Effect of varying quantities of Tennessee brown rock phos- 
phate on plant growth: Fig. 1—Cowpeas. Fig. 2.—Soybeans. Fig. 3.— 
Red clover. Wis. 4— AUGUA: ... ccccn ci etescrs wis wexsiccoesdaseecess 
Pirate LXXVI. Effect of different kinds of mineral phosphate applied in 
different quantities for red clover. ........... 0.0 ccc ec cece cence seen. 
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PLATE LXXVII. Cowpeas, showing the comparative effect of Tennessee brown 
rock phosphate alone and in combination with dextrose. . 514 
Piate LXXVIII. Cowpeas, showing the comparison of their growth ‘tn 
treated with Tennessee brown rock phosphate, phosphate and dextrose, 
and phosphate, dextrose, and calcium carbonate...................0.00- 514 
Piate LXXIX. Effect of different substances on the growth of cowpeas: Fig. 
1.—Growth after the addition of varying quantities of raw rock. Fig. 2.— 
Growth after the addition of dextrose and soluble phosphate............. 514 
PLatE LXXX. Effect of various substances and combinations on the growth of 
cowpeas: Fig. 1.—Effect of adding lime, phosphate rock, dextrose and 
lime, and phosphate rock, dextrose, and lime to the soil. Fig. 2.—Effect of 
adding nothing, lime, phosphate rock, and phosphate rock and lime to the 
stasis enitisses niet hai cad ee oes eke Meee eee tic he eee 514 


STORAGE-Rots oF Economic AROIDS. 


Pate LXXXI. Fig. 1.—A dasheen corm (Colocasia esculenta) showing Java 
blackrot produced by Diplodia tubericola. Fig. 2.—A corm of A locasia sp. 
showing Java blackrot produced by D. tubericola. Fig. 3.—A dasheen tuber 
partially decayed by Sclerotium rolfsit. 0.0.0... 00. ccc cece cece nee n cence 572 

Pirate L XXXII. Fig..1.—A tuber of Colocasia esculenta showing a powdery 
grayrot caused by Fusarium solani. Fig.2.—A tuber of Xanthosoma sagitti- 
folium showing partial decay by Fusarium solani. Fig. 3.—A tuber of 


C. esculenta softened throughout by Sclerotium rolfsit..........0. 60. c cece 572 
Pirate LXXXIII. A corm of Colocasia esculenta from Brooksville, Fla., mostly 
rotted away by Bacillus carotovorus. ........ ccc ccccsvcccesccsasscesecees 572 


INFLUENCE OF CALCIUM AND MAGNESIUM COMPOUNDS ON PLANT GROWTH 


PLate LXXXIV. Fig. 1.—Growth of wheat in sand containing varying quan- 

tities of calcium and magnesium. Fig. 2.—Growth of alfalfa in sand con- 

taining varying amounts of calcium and magnesium..... ................ 620 
PLuate LXXXV. Fig. 1.—Growth of soybeans following a crop which had al- 

ready absorbed most of the readily available calcium and a 

Fig. 2.—Growth of soybeans in soil treated with magnesium. . . 620 
Puate LXXXVI. Fig. 1.—Comparative growth of soybeans in : brown ‘silt 

loam and dolomite, showing that the loam would have been improved by 

the addition of some limestone or dolomite. Fig. 2—Soybeans in sand 

treated with magnesium, showing that their growth increases inversely 


with the quantity of magnesium applied as sulphate. . sists 620 
Pirate LXXXVII. Comparative root production of wheat grown i in 1 the chlo- 
- rids, sulphates, and carbonates of magnesium and calcium............... 620 


Puate LXXXVIII. Fig. 1.—Comparative growth of wheat in sand and in 
dolomite. Fig. 2.—Comparative growth of wheat in magnesium chlorid 
SAAN GARG RRCUAAESD EINE 65 sone 5 5.3 cits Sina aers eon nnee e MESH Nee MEDS 620 


LARVAL CHARACTERS AND DISTRIBUTION OF TWO SPECIES OF DIATRAEA 


Pirate LXXXIX. Fig. 1.—Diatraea saccharalis crambidoides: Larva, summer 
form, dorsal view. Fig. 2.—D. zeacolella: Larva, summer form, dorsal 
view. Fig. 3.—D. saccharalis crambidoides: Larva, summer form, side view. 

Fig. 4.—D. seacolella: Larva, summer form, side view. Fig. 5.—D. sac- 
charaiis crambidoides: Larva, winter form, dorsal view. Fig. 6.—D. zeaco- 
della: Larva, winter form, doraal view. .........ccsccccccccevscscececccs 626 
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THE Disease OF PotaTtoEs KNown as “LEAK” 


PLATE XC. Potatoes affected with potato leak: Fig. 1, 2.—Natural infection 
from fork wound. Fig. 3.—Rot produced by inoculation with Pythium 
debaryanum. Fig. 4.—Rot produced by inoculation with Rhizopus nigri- 
CONE vocas ce ccne 


SOME PROPERTIES OF THE VIRUS OF THE MOSAIC DISEASE OF ToRacco 


PLatE XCI. Livingstone atmometer porus cup as used for filtration 


LirE CYCLES OF THE BACTERIA 


Pate A. Fig. 1.—Azotobacter 11. Mannite-nitrate solution, 5 days old. 
Types A and La. Some cells in conjunction. Fig. 2.—Azotobacter 21. 
Contact preparate from a colony on mannite agar, 4 daysold. Types A, L. 
Most cells in conjunction. Fig. 3.—Azotobacter 23. Contact preparate 
from a colony on mannite-agar, 4daysold. Types A, B, I, Ka, and many 
conjunct cells. Fig. 4.—Azotobacter 13. Jannite-nitrate solution, 17 days 
old. Type Kad. Fig. 5.—Azotobacter 14. Mannite-nitrate solution, 5 
daysold. Type BformingI. Fig.6.—Azotobacter8. Beef bouillon. Type 
Be irene: CUE SRY acc scares satel asi ea eees bed ctaaevasensiens 

PLaTte B. Fig. 7.—Azotobacter 21. Mannite-agar colony, 4daysold. Type C 
forming types D and I. Fig. 8.—Azotobacter 22. Mannite-agar colony, 
4daysold. Type C forming D, also Ain conjunction. Fig. 9.—Azotobacter 
11. From a filter paper strip in mannite-peptone solution, 16 days old. 
Types A and B forming D. Fig. 10.—Azotobacter 3. Mannite-peptone 
solution, 24 daysold. Types L and M forming D. Fig. 11.—Azotobacter 
11. Mannite-peptone solution, 16 days old. Type D (stained) resulting 
from Type C. Fig. 12.—Azotobacter 6. From condensation water of 
mannite-agar slant, 1 day old. Type D (unstained) containing regenera- 
I a ile vecahscsxdceeta ue eilcns wend elie ete ame men er ekien nu eeaeE creeks 

Piate C. Fig. 13.—Azotobacter 24. Mannite-nitrate solution kept 5 days after 
having been heated 1 minute at 96° C. Types I and F developing from 
D. Some I germinating in conjunct stage and inclining to form spores. 
Fig. 14.—Azotobacter 1. Mannite-nitrate solution, rodaysold. TypesB, 
K8, E, and Fa developing from stained and unstained type D. Fig. 15.— 
Azotobacter 15. From condensation water of a mannite-nitrate agar slant, 
2daysold. Types Fa and Ff developing from type D. Fig. 16.—Azoto- 
bacter 17. Mannite-soil-extract agar, 2 monthsold. Type E, Fa, K¢, and 
G developing from type D. Fig. 17.—Azotobacter 17. Mannite-nitrate 
agar, ro daysold. Preparate treated with hot aqueous fuchsin. Type G, 
partially dissolved; also Kg. Fig. 18.—Azotobacter 7. Mannite-soil- 
extract solution, 14 days old. Type H forming D.................... 

PLaTE D. Fig. 19.—Azotobacter 2. Mannite-nitrate agar, 23 daysold. Spores 
formingtype D. Fig.20.—Azotobacter2. Mannite nitrate-agar, 6 daysold. 
Types L and F, endospores and exospores and dissolving of spores to type 
D. Fig. 21.—Azotobacter 18. From a filter paper strip in mannite solu- 
tion, 25, daysold. Type L with gonidia, forming B (type JA). Fig. 22.— 
Azotobacter 7. Mannite-soil-extract agar, 2 months old. Types E and F 
forming B. Fig. 23.—Azotobacter 7. Mannite-soil-extract agar, 2 months 
old. Type B, formed by types E and F, germinating totypeG. Fig. 24.— 
Azotobacter 7. Mannite-soil-extract agar, 2 monthsold. Type Ky....... 
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Pirate E. Fig. 25.—Bacillus subtilis (No. 31).. Beef agar, 2 days old. Types 


Iand D formed by spores. Fig. 26.—Bacillus subtilis (No. 31). Beef agar, 
6 days old. Formation of type I. Fig. 27.—Bacillus subtilis (No. 31). 
Beef agar, 8 days old. Type I forming Hand stained D. Spores forming 
unstained type D. Fig. 28.—Yellow bacillus (No. 41). Peptone-glycerin 
solution, 2 days old. Type I germinating from D, stretching to type L. 
Fig. 29.—Bacterium bulgaricum (No. 49). Whey-yeast agar, 6 days old at 
40° C. Types C, D, E, F, G, I, and K. Fig. 30.—Bacterium fluorescens 
(No. 40). Ammonium-citrate-glycerin solution, 11 days old. Types D 


PuaTe F. Fig. 31.—Sarcina flava (No. 43). Beef agar, 1 day old. Type I in 


conjunction and forming D. Fig. 32.—Streptococcus lactis (No. 48). Pep- 
tone lactose solution, 5daysold. Type D, with regenerative units, forming 
type I. Fig. 33.—Streptococcus lactis (No..48). Milk, 3 daysold. Types 
D and I in casein. Fig. 34.—Bacillus radicicola(No. 39). Types Dand I. 
Preparate made from a root nodule in 1908. Fig. 35.—Spirillum sp. from 
Great Salt Lake (No. 46). Beef broth plus 3 per cent of sodium chlorid, 14 
daysold. Budding and branching forms; stained and unstained regenera- 
tive bodies. Some cells in conjunction. Fig. 36.—Spirillum sp. from 
Great Salt Lake (No. 46). Beef broth plus 3 per cent of sodium chlorid, 
4 daysold. ‘Type 1 Germinating.... 2.06... ccccecaceseeecccee eres nnn 


Piate G. Fig. 37.—Micrococcus candicans from soil (No. 45). Ammonium- 


citrate-glycerin solution, 6 days old. Irregular, thick-walled type I. 
Fig. 38.—Micrococcus candicans from milk (No. 44). Ammonium-citrate- 
glycerin solution, 2 days old. Irregular, thick-walled type I. Fig. 39.— 
Yellow bacillus (No. 41). Beef agar, 1 day old. Budding gonidia, forma- 
tion and germination of type I. Fig. 40.—Bactertum fluorescens (No. 40). 
Ammonium-citrate-glycerin solution, 2 days old. Budding gonidia, for- 
mation and germination of typel. Fig. 41.—Bacterium fluorescens (No. 40). 
Beef agar, 4 days old. Filterable gonidia germinating. Fig. 42.—Bac- 
terium fluorescens (No. 40). Beef agar, 4 daysold. Types D and F formed 
by filterablegorntdia.. Dark Held. ..5.6.656 5 hed ak oes ose we te dile aed 


A RESPIRATION CALORIMETER, PARTLY AUTOMATIC, FOR THE STUDY OF META- 


BOLIC ACTIVITY OF SMALL MAGNITUDE 


PLateE XCII.—General view of the respiration calorimeter: A, Chamber 


inclosed in heat-insulating cover. B, Tension equalizer to maintain atmos- 
pheric pressure in the air of the chamber. C, Absorber table. D, Rotary 
pump to maintain air circulation. E, Motor todrive pump. F, Bottles 
containing sulphuric acid to remove water vapor from circulating air. G, 
Large U-tube, containing soda-lime to remove carbon dioxid from the air. 
H, Bottle containing sulphuric acid to catch the water vapor from the soda- 
lime. J, Bottle containing cotton to catch sulphuric acid vapor. J, Small 
absorbers for determining water vapor and carbon dioxid in residual air. K, 
Meter to measure the sample of residual air. L, Reservoir to maintain a 
constant pressure of water in the heat absorber in the chamber. M, Tank 
to catch water flowing from the heat absorber. N, Pump to raise water 
from the tank to the reservoir. O, Devices for automatically controlling 
DUG THOORTING TEMIDGIAUUNES 555 5:5 6056:5:0) 66 este dns MEW b Kwreles enclose Salve ese.s 
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‘PLate XCIII.—Chamber with part of outer covering removed: A, Double metal 
wall chamber. B, Heat-insulating outer cover. C, Window to chamer. 
D, Outlet providing passage for pipes, wires, etc., through the walls of the 
chamber. ‘The exterior ends of the resistance thermometers for ingoing and 
outgoing water are seen projecting from the outlet. E, Removable top of 
chamber. F, Device for heating the air entering the respiration chamber. 
G, Small pipe carrying water for cooling the outer metal wall of the chamber. 
H, Electric-resistance wire carrying current for heating the outer wall..... 

PiatE XCIV.—Apparatus connected with the respiration calorimeter: A, 
Tension equalizer. B, Mixing bottle for equalizing the temperature of 
water entering the heat absorber. C, Device for heating air entering the 
respiration chamber. D, Preheater, and £, final heater, for raising the 
temperature of water entering the heat absorbers. There is an electric- 
heating coil in the lower half and an electric-resistance thermometer in the 
upper half of the final heater. /, Temperature indicator comprising part 
of the apparatus for controlling the temperature of the water entering the 
heat absorber. G, Multiple-point switch for connecting the resistance 
thermometers for the metal walls and air of the chamber with the Wheat- 
stone bridge for measuring their temperatures. H, Tube conducting air 
from the respiration chamber to the rotary air pump. J, Tube conducting 
air from the purifying devices to the respiration chamber................ 

PLATE XCV.—Devices for controlling and recording temperatures: A, Mechan- 
ism for shifting the contact on the rheostats controlling the current for heat- 
ing the outer walls of the calorimeter chamber and the ingoing air. B, Ratio 
coils for the four bridges governing the action of the shifting mechanism A 
are combined in this box, together with means for checking the constancy of 
the resistance of the coils and for correcting slight inequalities in them and 
also to compensate for small differences in the pair of resistance thermome- 
ters forming the other arms of each bridge. C, Mechanism for shifting the 
contact on the rheostat controlling the current in the heating coil in the 
final heater, shown at E in Plate XCIV. D, Temperature-difference 
recorder (self-balancing Wheatstone bridge) for continuously recording the 
difference between the temperature of the water entering and that leaving 


the heat absorber. £, ‘Check box’’ containing the ratio coils of the bridge ' 


for temperature difference measurements and coils for extending the range 
of differences measured, with means for checking the constancy of the resis- 
tances of the coils and the accuracy of the recorder readings and also for 
compensating for slight differences in the resistance of the thermometer 
coils when they are at the same temperature 


MorrLe-Lear or Cirrus TREES IN RELATION TO Son, CONDITIONS 


PLATE H.—Various stages in mottle-leaf of the orange............. 
PLATE XCVI.—Orange leaves showing mottle-leaf................000. cece uee 
PLATE XCVII.—A more advanced stage of mottle-leaf of orange, showing the 

reduction in the size of the leaves. ................ ccc eee eee eees 


VEGETATIVE SUCCESSION UNDER IRRIGATION 


PLatE XCVIII.—Rock Creek Valley, near Rock River Station............... 
PLatE XCIX.—A nearer view of the bench slope; the same tree shown in Plate 
CME Bie 6 aru doo hous whois rel ice EH ee a RA ee ckn Caras ene ewe Re nk: 
Piate C. Fig. 1.—Where upland and lowland meet. Fig. 2.—Characteristic 
draw; the stream valley beyond. Lupin, wheat-grass, white sage, and 
gaillardia in the foreground 
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Puateé CI. Fig. 1.—The bench. The course of Rock Creek is indicated by the 
distant trees. Fig. 2.—Part of a reservoir on the Rock Creek ranch....... 760 
Piate CII. Fig. 1.—Lupin recessive and cat’s-foot becoming dominant. Gay’s 
sedge subphase in background. Fig. 2.—Wheat-grass phase.............. 760 


Piate CIII. Fig. 1.—Squirrel-tail phase. A few grindelias in the foreground. 

Fig. 2.—Rush-sedge phase (the darker areas) replacing wheat-grass phase. 760 
Piate CIV. Fig 1.—Hair-grass phase. Fig. 2.—Natural meadow............ 760 
Piate CV. Fig. 1.—Field of oatson bench. Cat’s-foot and other upland plants 

inforeground. Fig. 2.—Alfalfa field one year after sowing. Cat’s-foot and 

CME PROS STE TOMA 66 60 5.0% 0.0 cnt cre oie sicisinisol co neie bn cgibelsie Woes 36% 760 


AGRICULTURAL VALUE OF IMPERMEABLE SEEDS 


PLaTteE CVI. Fig. 1.—A row of alsike clover from impermeable seeds between 
two rows from permeable seeds. Fig. 2.—A row of white clover from imper- 
meable seeds between two rows from permeable seeds.................---. 796 


Lire-History STupDIES OF CIRPHIS UNIPUNCTA, THE TRUE ARMY WorRM 


PLATE CVII.—A, Cages for rearing Cirphis unipuncta; B, leaves glued together 
after the eggs have been deposited; C, characteristic leaves partly eaten by 
first-instar larve; D, full-grown larva; E and F, characteristic pupal cells. 812 


CONTROL OF THE POWDERY DRYROT OF WESTERN PoTaTOES CAUSED BY 
FuSARIUM TRICHOTHECIOIDES 


Piate CVIIL. Fig. 1.—A potato tuber infected with powdery dryrot, showing 
the wrinkled condition of skin due to the decay of underlying tissues. 
Fig. 2.—A potato tuber infected with powdery dryrot. Advanced stage. 
Fig. 3.—Section through a potato tuber infected with powdery dryrot, 
showing the internal cavities filled with the mycelium and the spores of the 
MRC is headache arat nek Roast aek we Oates aedeeeeea om eee Res ok awe ore nueE ae wees 832 


THERSILOCHUS CONOTRACHELI, A PARASITE OF THE PLUM CURCULIO 
Puate CIX. Thersilochus conotracheli: Fig. 1.—Adult female. Fig. 2.—a, 
Aduit male: 5, side view of ADdOMICN:. ....6 6.0 ic eck ieee se venccewecees 856 
APiIDOLETES MERIDIONALIS, AN IMPORTANT DipTEROUS ENEMY OF APHIDS 


PLatE CX. Aphidoletes meridionalis: Fig. 1.—Adult female: a, Antennaof male, 
showing structure; b, tip of male abdomen. Fig. 2.—Larva attacking a 
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PROGRESSIVE OXIDATION OF COLD-STORAGE BUTTER 


PLati CXI.—Gas apparatus used in the extraction and analysis of the air 
confined in butter 
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STUDIES ON THE PuysIOLOGY OF REPRODUCTION IN THE Domestic Fow..— 
XV. Dwarr Eccs 
PLATE CXII.—A collection of dwarf eggs with a normal egg in the center of 
NEE DOOD i062 Fs.5 5 cm de ae ee wien DN UeatED Meow ested leleen RIee ani erals 1042 


PLate CXITI.—Fig. 1.—Ovarian follicles (b-/) and the dwarf egg a from case 27. 
Fig. 2.—Shell of a compound egg which was composed of two albumen 
masses partly separated at the level of the seam in the shell by an incom- 
plete egg membrane. Fig. 3.—Dwarf egg containing a mass of yolk not 
in a yolk membrane, but separated from the albumen by a membranc- 
like layer of chalazal threads. Fig. 4.—Dwarf egg formed around an 
artificial yolk of agar which was inserted into the oviduct. a, Complete 
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e-Crotonic Acip, A Som, CONSTITUENT 
‘ ? . ‘ - Page 
Puate CXIV. Fig. 1.—a-Crotonic acid from soil. Fig. 2.—Synthetic c-cro- 
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TEXT FIGURES 
Cumatic CONDITIONS AS RELATED TO CERCOSPORA BETICOLA 


Fic. 1. Cercospora beticola: A, Section of overwintered sugar-beet leaf show- 
ing embedded sclerotia-like body, a, with a mass of old conidio- 
phores, 6, from which a new conidium, c, was produced. 3B, Produc- 
tion of rather typical conidiophores, b, and conidia, c, from a sclero- 
tia-like mass, a, taken from overwintered host material and placed 
$e Ramiging-crop CUUIES: 6... iec iv iesicincsveccoeeccteesseseves 22 
2. Curves of the maximum and minimum soil and air temperatures for 
the period from December s, 1912, to March 13, 1913, at Rocky Ford, 
Colo., and air temperatures from December 5, 1913, to March 13, 
1914, at Madison, Wis., together with the periods that snow covered 
GHG DIN: os ce ceed nc > erie cce cs ck vg Aye endaee sve enc aN eecaeen sate 28 
. Curves of the maximum and minimum soil and air temperatures for 
Rocky Ford, Colo., from March 13 to June 17, 1913, and for Madison, 
Wis., from: Marchi 23 to: Jiine £7, 1684. 06... 00 02 scceccccccccsvcnneses 29 
4. Curves of the maximum and minimum temperatures and relative 
humidities and the number of hours that the humidity remained 
above 60 from noon of the preceding to noon of the given day among 
sugar-beet plants and in the air 5 feet above the field, together with 
the field rainfall and irrigation records. June 11 to August 2, 1913, 
at Rocky Ford, Colo 
. Curves of the maximum and minimum temperatures among sugar-beet 
plants and at the Weather Bureau station, and the seasonal rainfall 
records at Madison, Wis., in 1914, and the number of hours that the 
humidity remained above 60 among the sugar-beet plants in the 
field at Madison, Wis., in 1914, and at Rocky Ford, Colo., in 1913.... 34 
6. Curves of the leaf spot history series, showing the production of conidia 
on different dates from June 24 to September 19, 1913, at Rocky 
WUMUNT ORNS 558 ca occ aneNdand ac nara ndaies deakucusdaee eta cie neh 48 
. Curves of the maximum and minimum temperatures and humidities, 
the number of hours that the humidity remained above 60 from 
noon of the preceding to noon of the given day among the plants, 
and rainfall and irrigation records, taken in a medium-early sugar- 
beet field from June 10 to September 22, 1913, at Rocky Ford, Colo. . oF 
8. Curves of the comparative production of conidia on the upper and 
lower surfaces of the leaf spots, representing series E, K, N, and 
G of Table V and figure 6. Rocky Ford, Colo., 1913............ 52 
g. Curves of the 2-day average increases in the number of leaf spots per 
plant in a medium-early and an early sugar-beet field, from June 
18 to September 19, 1913, at Rocky Ford, Colo.................. 534 
ro. Curves of the maximum and minimum temperatures and relative 
humidities and the number of hours that the humidity remained 
above 60 from noon of the preceding to noon of the given day among 
the sugar-beet plants of a medium-early and an early field. August 
2 to September 21, 1913, at Rocky Ford, Colo 58 
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CitRuS CANKER 
. , . . Page 
Fic. 1. Diagrammatic representation of young open type of Citrus canker of 


half the diameter of the one shown in figure 2. pp, Palisade paren- 
chyma; ue, upper epidermis; le, lower epidermis; d, diseased tis- 
sues; a, air space arising from tensions due to the enlargement of 
cells and disintegration of tissues............ ccc eee cece cece eee ees 72 
2. Diagrammatic representation of canker on old Citrus leaf; pp, Palisade 
parenchyma; ue, upper epidermis; le, lower epidermis; p, pycnidium 
of Phoma socia; d, diseased tissues; a, air space arising from tensions 
due to the enlargement of cells and disintegration of tissues ....... 73 
Pseudomonas citri: a, Stained with carbol fuchsin; 6, stained with 
Williams’s flagellar stain (adapted from Hasse); c, stained with 


NR GRRE WAC a s5ia:die ois snes oh sens wee ae een Nnese senate 76 
4. Early stage of Citrus canker in cross section on a young leaf of seedling 
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s+ Pseudomonas citri: (a). In the mesophyll tissue and (b) in the palisade 
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6. Drawing of a stained section of a natural canker on grapefruit.......... 82 


7. Cross section in outline of a spongy canker on the rind of a fruit of 
Citrus decumana, showing ruptured epidermis and hypertrophy of 
the rind tissues, the cells of which are loosely attached............. 83 
8. a, Cross section of a pycnidium of Phoma socia from a grapefruit leaf. 
b, Germination of conidia of Phoma socia after 24 hours in water. c, 
Mycelium of this fungus in old cultures... ........... cece eee ee eee 86 


DETERMINATION OF STEARIC ACID IN BUTTER Fat 


Fic. 1. Exterior of constant-temperature crystallization tank................. 104 
2. Interior of constant-temperature crystallization tank.................. 105 


Lirk History AND Hapits oF Two Nw NEMATODES PARASITIC ON INSECTS 


Fic. 1. Diplogaster labiata: A, Mating; B, mature female reared in water cul- 
ture, a, lip region, b, esophagus, c, median bulb, d, cardiac bulb, 
e, intestine, /, ovaries, g, egg, h, genital pore, 7, rectum, k, anus; 
C, mature male reared in water culture, a, lip region, b, esophagus, 
c, median bulb, d, cardiac bulb, e, intestine, k, anus, m, spicula; 
D, at time of hatching; E, female during process of molting; F, dead 
female with young nematode which hatched within her body...... 116 
2. A-H, Diplogaster labiata: Development of the egg; J, Diplogaster 
aerivora: mature male reared in moist soil; J, Diplogaster aerivora: 
mature male reared in water culture, a, lip region, b, esophagus, c, 
median bulb, d, cardiac bulb, e, intestine, k, anus, m, spicula; K, 
Diplogaster aerivora: dead female with young which hatched within 
her body; L, Diplogaster aerivora: mating. ............6ceee eee eee 117 
3- Diplogaster aerivora: A, Form found in termite; B, at time of hatch- 
ing; C, female reared in water culture, not quite mature, a, lip 
region, b, esophagus, c, median bulb, d, cardiac bulb, e, intestine, 
f, ovaries, h, genital pore, i, rectum, k, anus; D, mature female 
reared in moist soil; E, mature female reared in water culture; 
F-M, development of the egg. ............ ccc ccc cece e eee ween ones 122 


EFFECT OF PASTEURIZATION ON MOLD SPORES 


Fic. 1. Curve of the number of species of molds surviving pasteurization of 
milk for 30 minutes at a series of temperatures. ..........20eee eee 157 

2. Curve of the number of species of molds surviving flash pasteurization 
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FIG. 3. 


Fie. 1. 


Curve of the number of species of molds surviving dry heat for 30 min- 
utes at a series of temperatures........2.6. 0 cscscececoccccceecncnes 


EFFECT OF WATER IN THE RATION ON THE COMPOSITION OF MILK 


Grouping of cow and kind of ration fed cows 23, 24, 25, and 27...... 


HYPERASPIS BINOTATA, A PREDATORY ENEMY OF THE ‘TERRAPIN SCALE 


Fic. 1. 


Map showing the distribution in the United States of Hyperaspis 
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Tests oF THREE LARGE-SIZED REINFORCED-CONCRETE SLABS UNDER Con- 


Fic. 1. 


CENTRATED LOADING 


Diagram illustrating the method of obtaining “effective width’’ in 
reinforced-concrete slab tests. ..........cccccccsccccccccccccsceces 


2. Diagram showing location of strain-gauge points on top of slab 835... . 
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. Diagram showing location of strain-gauge points on top of slab 930. .. . 
. Diagram showing location of strain-gauge points on top and bottom of 
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. Concrete deformation curves for concentrated center load on slab 835. . 
. Concrete deformation curves for slab 930. . 2.2.6... 6. ccc eee eee eee ees 
. Deformation curves for slab 934.......... 0c cece cece cece eter ee eeees 
. Deformation curves for slab 934, computed from first zero reading. . . . 
. Concrete deformation curves for slab 835 with 2-point loading........ 
. Concrete deformation curves for slab 934 with 2-point loading. ...... 
. Steel deformation curves for slab 934 with 2-point loading............ 
. Concrete deformation curves for slab 835 with 4-point loading....... 
. Concrete deformation curves for slab 934 with 4-point loading... .... 
. Deflection curves for slab 934 on first application of load. ........... 
. Deflection curves for slab 934 on second application of load.......... 
. Deflection curves for slab 934 with 2-point loading. ................. 
. Diagram showing effect of breaking load on slab 835................. 
. Diagram showing effect of breaking load on slab 930................. 
. Diagram showing effect of breaking load on slab 934................. 
. Concrete deformation curves for a 10,000-pound concentrated center 


load on slab 934. Variation in deformations plotted parallel to 


Concrete deformation curves for a 10,000-pound concentrated center 
load on slab 934. Variation in deformations plotted perpendicular 
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Concrete deformation curves for slab 934. Lateral deformations 
plotted both parallel and perpendicular to supports............. 

Iso-deformation lines for slab 934 under concentrated center load... . 

Concrete deformation curves for slab 934 under 40,000-pound 4-point 
loading. Deformations measured perpendicular to supports. Vari- 
ation of deformations plotted parallel to the supports.............. 

Concrete deformation curves for slab 934 under 40,000-pound 4-point 
loading. Deformations measured perpendicular to supports. Vari- 
ation of deformations plotted perpendicular to supports. .......... 

Iso-deformation lines for slab 934 under 40,o00-pound 4-point loading. 
Deformations measured perpendicular to supports................. 

Curves showing effective width versus load (concentrated center load). 

Curve showing effective width versus thickness... ................. 
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Errect oF Ciimatic FACTORS ON THE Hyprocyanic-Acip CONTENT OF 


Fic. 


SORGHUM 


1. Curves showing the hydrocyanic-acid content of sorghum on the various 
RIMM 3. sislatnic wi ararerate aor iN Sela alate ousra ac Mieiae ty tae elg mis me eeiare ure eure 
2. Curves showing the rate of growth of the sorghum on the various plots. . 
3. Curves showing the precipitation, temperature, and humidity relations 
at the various experiment stations during the growing season of 1915. . 
4. Curves showing the contemporary climatic conditions at the various 
plots, together with crop data and hydrocyanic-acid content........ 


HyYPODERMA DEFORMANS, AN UNDESCRIBED NEEDLE FUNGUS OF THE 


Fic. 


WESTERN YELLOW PINE 


1. A side view of two apothecia of Hypoderma deformans on needles of 
Pinus ponderosa, showing the longitudinal medial split............. 
2. Asci, spores, and paraphyses of Hypoderma deformans..............05 
3. Cross section of an apothecium of Hypoderma deformans on a needle of 
Pinus ponderosa, showing mature asci with spores, the point of first 
rupture, and the tissues of the leaf most seriously affected by the 
SPICE OF TG TAI 5.6.55 555s os cick pon nts a caes aneoe stebonees 
4. The upper portion of a young ascus of Hypoderma deformans, showing 
the formation of the pore at the tip through which the spores are 
expelled........... 


COMPARATIVE STUDY OF THE ROOT SYSTEMS AND LEAF AREAS OF CORN 


Fic. 


Fic. 


AND THK SORGHUMS 


1. Evaporation from a free water surface (tank) at Garden City, Kans., 
during the growing seasons of 1914 and I915........... 00. e eee e eee 
2. Comparison of the leaf areas of Pride of Saline corn, Black-hull kafir, 
and Dwarf milo at four stages of the growth of these plants during 
PRR NN  Bays oS nie eve hve Gale nieces an wee oalncowaamessies 
3. Agraphic illustration of the sheath areas of Pride of Saline corn, Black- 
hull kafir, and Dwarf milo at four stages of the growth of these plants 
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Woo.ty PEAR APHIS 


1. Comparative structure of antenna and wax pores of Eriosoma spp.: 
A, distal segments of antenna of winged viviparous female of E. pyri- 
cola; B, distal segments of antenna of winged viviparous female of 
E. ulmi; C, distal segments of antenna of wingless viviparous female 
of E. americanum; D, distal segments of antenna of wingless vivip- 
arous female of £. lanigerum; E, distal segments of antenna of 
wingless viviparous female of E. pyricola; F, distal segments of 
antenna of winged viviparous female of E. americanum; G, distal 
segments of antenna of winged viviparous female of E. lanigerum; 
H, compound wax pore of E. lanigerum; I, compound wax pore of 
E. pyricola; J, distal segments of antenna of first instar wingless 
VIVIPAHOUS TeMAle OF E. PyMeOlO sooo. 666: gad oes ee ckssascncwcavess« 


STIMULATING INFLUENCE OF ARSENIC UPON THE NITROGEN-FIXING ORGAN- 


Fic. 


ISMS OF THE SOIL 


1. Graph showing the action of five compounds of arsenic on nitrogen 
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2. Graph showing the effect of aeration on the nitrogen-fixing activity 
of soil containing compounds of arsenic. .............. 00.00 e eee eee 
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Fic. 3. Graph showing the effect of heat on the nitrogen-fixing power of soil 
treated and not treated with arsenic. .............000 02 cece eee eens 

4. Effect of various arsenic compounds in the ratio of 400 parts of the 
compound to 1,000,000 parts of soil on the activity of various soil 
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5. Graph showing parts per million of various arsenic compounds in the 

soil at which the greatest stimulation occurred... .......... 2.020000 


TRANSMISSION AND CONTROL OF BACTERIAL WILT OF CUCURBITS 


Fic. 1. Comparison of the amount of wilt with striped-beetle prevalence and 
with meteorological phenomena in three fields, East Marion, Long 

POS BB a , ry eer ne ere oer 

2. Comparison of relative wilt control of Bordeaux mixture plus lead 
arsenate, Bordeaux mixture alone, and lead arsenate alone in field 1, 

East Marion, Long Island, season of 1915. ..........0.0 eee eae 

3. Curves showing relative wilt control of Bordeaux mixture and lead 
arsenate with date of first application as a variant in field 1, East 

Marion, Long Island, season of 1915 


ALEYRODIDAE, OR WHITE FLIES, ATTACKING THE ORANGE, WITH DESCRIP- 
TION OF THREE NEw Species OF ECONOMIC IMPORTANCE 


Fic. 1. Aleurocanthus citriperdus: A, Pupa case; B, egg; C, polygonal mark- 
ings of egg; D, vasiform orifice of pupa case; E, spine from dorsum 
of pupa case; F, margin of pupa case; G, genitalia of adult male; 
H, forewing of male; J, antenna of pupa case; J, leg of pupa case; 
K, L, marginal teeth, much enlarged; M, central swollen spine from 
oo LC. i ne an eee ere erm ere ret ye 

2. Aleurocanthus woglumi: A, Egg; B, polygonal markings of egg; C, pupa 
case; D, margin of pupa case; EF, vasiform orifice of pupa case; 
F, forewing of adult female; @, same, showing variation in markings; 
H, costal margin at base of wing of female; J, forewing of male; 
<P ROUE CEO sos oo scan cig eaten cds Cadet er aeicateueTowaenes 
3. Aleurothrixus porteri, A. howardi, and A. floccosus: A, Aleurothrixus 
porteri: Larva, first instar. B, A. porteri: Caudal spine of pupa 
case. C, A. portcri: Clasper of male. D, A. porteri: Egg. E, A. 
howardi: Caudal spine. F, A. porteri: Pupa case. G, A. porteri: 
Forewing of adult. H, A. floccosus: Vasiform orifice of pupa case. 
I, A. porteri: Vasiform orifice of pupa case. J, A. howardi: Vasiform 
orifice of pupa case. K, A. porteri: Margin of pupa case. L, A. 
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RELATIVE WATER REQUIREMENT OF CORN AND THE SORGHUMS 


Fic. 1. Curves of the evaporation at Garden City, Kans., for the growing period 
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CALIFORNIA GREEN LACEWING FLY 


Fic. 1. The California green lacewing fly: Adult 
v CHEPSARE CONSORIACES TEGOM ono ioc csc oc ncennitn neds atnvacenehenseswees 
. Chrysopa californica: First instar............. 
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. Chrysopa californica: Third instar 
. Chrysopa californica: 
Chrysopa californica: 
Chrysopa californica: 


Pupa freshly emerged from its cocoon............ 
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STORAGE-Rots oF Economic AROIDS 


Fic. 1. Spores of different storage-rot organisms: A, Diplodia tubericola from 
dasheen; B, Diplodia tubericola from sweet potato; C, Diplodia 
gossypina from cotton; D, Diplodia sp. from Mangifera indica: 
E, Diplodia maclurae from Toxylon pomiferum; F, Fusarium solani. . 


LARVAL CHARACTERS AND DISTRIBUTION OF Two SPECIES OF DIATRAEA 


Fic. 1. a, Average angle formed by imaginary lines through bases of sete of 
Diatraea saccharalis crambidoides; b, average angle formed by imagi- 
nary lines thrgugh bases of sete of D. zeacolella...............0005. 


Tue DiskASE OF PoTraTtoES KNown As “ LEAK’’ 


Fic. 1. Microscopical appearance of Pythium debaryanum isolated from potatoes 
affected with potato leak: a, Cell of a potato tuber showing fungus 
filaments therein; 6, oogonia and antheridia; c, mycelium; d, ger- 
URE IR sss she anioaation ae gee oe Nek RaW eeMes eases 


Lire CycLes of THE BACTERIA 


Fic. 1. Life cycle of Bacillus azotobacter. The broken straight lines divide the 
different types of growth indicated by the letters A to M. The 
Greek letters a to \ refer to subdivisions. The single and double 
pointed arrows indicate the development of one form from another. 
The four circles confine, in every case, all those forms which repre- 
sent together a rather constant mode of life and which have been 
usually considered as bases for establishing separate species........ 


MO?TTLE-LEAF OF CITRUS TREES IN RELATION TO Som, CONDITIONS 


Fic. 1. Graphical presentation of the relationship between humus content of 
soil and percentage of mottled orange leaves. ............ 0. .ee ee eee 

2. Graphical presentation of the relationship between the ratio of organic 
carbon to humus in the soil and the percentage of mottled orange 
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3. Graphical presentation of the relationship between the ratio of humus 

to lime in the soil and the percentage of mottled leaves. ........... 

4. Graphical presentation of the relationship between the mineral car- 
bonates in the soil and the percentage of mottled lemon leaves. ..... 


AGRICULTURAL VALUE OF IMPERMEABLE SEEDS 


Fic. 1. Curves showing the rate of softening of impermeable red-clover seeds 
of different degrees OF Matitity «60.0565 ccc cece kee eecaeeesens 

2. Curves showing the rate of softening and of germination of impermeable 
red-clover seeds of different lots. ...............ccscescecsceccceees 

3. Curves showing the changes in the permeability of seeds in wet blotters 
and in dry storage for various periods. .............. 0... eee e eee ee 

4. Curves showing the rate of softening of impermeable red-clover seeds 
under different temperature conditions. ............... 0.00. e cece eee 

5. Curves of the seedling production in the field in 16 to 18 days and of 
the germination in chamber in 8 days............... cece eeeeeeeees 

6. Curves of the seedling production in the field and of the germination 
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Lire-History STUDIES OF CIRPHIS UNIPUNCTA, THE TRUE ARMY WorRM 


Fic. 1. Diagram of relative amounts of foliage eaten in each larval instar by 
oS a ee er Pe er AT ahr ; 
2. Posterior extremity of male and female pupa: a, Male; b, female. . . 


THERSILOCHUS CONOTRACHELI, A PARASITE OF THE PLUM CURCULIO 


Fic. 1. Thersilochus conotracheli: Cocoon 

so: ATU TOINGS COMOTNCENOTES TEE oon se icvcige neve viombrcvenvaceeeses 

. Thersilochus conotracheli: Larva of first instar. ..............0.00.005. 

. Thersilochus conotracheli: Ventral surface of head of first larval instar: 
a, Labrum; }, maxilla; c, labium; d, mandible................... 

. Thersilochus conotracheli: Full-grown larva of first instar.......... 

. Thersilochus conotracheli: Larva of second instar................0...., 

. Thersilochus conotracheli: Full-grown larva of fifth instar.............. 

. Thersilochus conotracheli: Face of full-grown larva: a, Labrum; 6, man- 
dible; c, maxilla; d, maxillary palpus; e, labium; /, labial palpus. .. 

9. Thersilochus conotracheli: Pupa of female, and apex of abdomen of male 
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EFFECT ON PLANT GROWTH OF SODIUM SALTS IN THE SOIL 


Fic. 1. Diagram of the percentage of sodium carbonate added to the soil in 
experiment 1 (1913), with the percentage of carbonate and bicar- 
bonate recovered and the total green weight of wheat obtained... ... 

2. Diagram of the percentage of sodium carbonate added to the soil in 
experiment 2 (1914', with the percentage of carbonate and bicar- 
bonate recovered and the green weight of wheat obtained. ......... 

3. Diagram of the percentage of sodium carbonate added to the loam soil 
in experiment 3 (1915), with the percentage of carbonate and bicar- 
bonate recovered and green weight of wheat....................6- 

4. Diagram of the percentage of sodium carbonate added to Monterey sand 
in experiment 3 (1915), with the percentage of carbonate and bicar- 
bonate recovered and the total green weight of wheat obtained. ..... 

5. Diagram of the percentage of sodium bicarbonate added to the soil in 
experiment 4 (1914), with carbonate and bicarbonate recovered, 
together with the total green weight of wheat obtained. . 

6. Diagram of the decrease in growth of wheat seedlings in experiments s 2 

and 4 as affected by the total carbonate salts recoverable from the soil. 

. Diagram of the quantity of sodium chlorid added to the soil, with the 

quantity of chlorid recovered, and the total green weight of wheat 
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8. Diagram of the quantity of sodium sulphate added to the soil in experi- 

ment 6, the quantity recovered, and the total green weight of wheat 

obtained 
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APHIDOLETES MERIDIONALIS, AN IMPORTANT DipTEROUS ENEMY OF APHIDS 


Fic. 1. Aphidoletes meridionalis: Eggs in situ on leaf of rape; a, egg 
. Aphidoletes meridionalis: Larva, dorsal view. ...............6 cee eee ees 
Aphidoletes meridionalis: a, Cocoon formed on surface of ground; b, 

cocoon formed on a leaf blade. . deca 

4. Aphidoletes meridionalis: Pupa, lateral view 
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INFLUENCE OF BARNYARD MANURE AND WATER UPON THE BACTERIAL ACTIV- 
ITIES OF THE SOIL 


Fic. 1. Curves of the ammonifying powers of soil in pots with varying quanti- 

ROD GL CARUNE GERM S658. oe css 6 Ny aS vesonseeereeses 

. Curves of the nitrifying powers of soil in pots with varying quanti- 

PIC OF CAGHRTS CNG WONEE <5 i6i55 50 50.8 in on 9 Helvein Blade's Waselecuee ss 

3. Curves of the number of colonies of bacteria developing from fallow soil 
with varying quantities of manure and water. . 

4. Curves of the ammonifying powers of fallow soil with varying quanti- 

TES OF NOBUS GHG WARE 66s vce enc cosesetssecetoenseeaue. 

5. Curves of the nitrifying powers of fallow soil with varying quantities of 

NOURI IRE oie rik Voce es bs tial eek oss ne ne cnn oER Kee ens 

6. Curves of the number of colonies of bacteria developing from cropped 

plats with varying quantities of manure................0.e eee eeee 

7. Curves of the ammonifying powers of soil of cropped plats with varying 

quantities of manure and water. .......... 0... cece cece e eee e eens 

8. Curves of the nitrifying powers of soil of cropped plats with varying 

quantities of manure and water...............cscccccscececeoeeees 

Diagram of the influence of manure on the yield and bacterial activities 
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10. Diagram of the influence of irrigation water on the yield and bacterial 
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PROGRESSIVE OXIDATION OF CoLD-STORAGE BUTTER 


Fic. 1. Diagram of gas apparatus used in the extraction and analysis of the air 
PURNIRCG N r o ei sciatic oercncsip ca nwas casings Ba eres RRR RES 


BACTERIOLOGICAL STUDIES OF A Som, SUBJECTED TO DIFFERENT SYSTEMS OF 
CROPPING FOR 25 YEARS 


Fic. 1. Curves of the nitrate formation in soil of fertility plats at Columbia, Mo., 
in 1913-14, after 28 days’ incubation with the addition of 60 mgm. of 
nitrogen as cottonseed meal, but without the addition of calcium car- 


STUDIES ON THE PHYSIOLOGY OF REPRODUCTION IN THE DomgstTic Fowt.— 
XV. Dwarr Eccs 


Fic. 1. Diagram showing the percentage of the yearly total egg production 
(8-year average, 1899-1907) and the percentage of the total dwarf-egg 
production (8-year average, 1908-1916) which occurred during each 


2. Diagram showing for the years 1911-12 and 1914-15 combined the per- 
centage of the yearly total egg production and dwarf-egg production 
which occurred during each month and 100 times the percentage of 
the eggs produced each month which were dwarf...............000- 

3. Diagram showing the number of dwarf eggs which occurred in each 
PANEER GE Oh OE eos. 5625 585%, 55s es Saavacvides erwce pgrotonts rueme anise oes N a aaGiaNs 

4. Diagram showing the number of dwarf eggs which occurred in each fifth 
RA MEME inc: Succeed taksim scutes eneamcliick Monee ceseeta ilawe aes 
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